Delayed recovery of homogeneous perfusion distribution in isolated rat heart after vasodilatation induced by alpha 1 adrenoceptor blockade during postischaemic reperfusion.
The purpose of this study was to investigate whether vasodilatation induced by doxazosin, an alpha 1 adrenoceptor blocker, during postischaemic reperfusion was able to accelerate reflow in unperfused myocardium. Isolated isovolumetrically beating rat hearts were exposed to global ischaemia by perfusion at 15 mm Hg for 2 h, resulting in an end ischaemic coronary flow rate of 2.3 (SD 1.7)% of preischaemic value, and an unperfused myocardial volume of 71.8(4.3)% of total myocardial volume. Subsequent reperfusion at 80 mm Hg for 2 h produced a partial recovery of coronary flow rate of 41(6)% in the absence of doxazosin and a complete recovery [97(28)%] in the presence of doxazosin 2 mumol.litre-1. Surprisingly, doxazosin induced vasodilatation retarded the disappearance of "no reflow" during reperfusion: after 3 h of reperfusion the volume of unperfused myocardium was 14.3(5.5)% v 1.5(1.7)% in the control group (p less than 0.005). Assessed histologically the regions of "no-reflow" were localised predominantly in the subendocardium. In the presence of doxazosin, left ventricular end diastolic pressure during reperfusion was twice as high as in the control group, indicating pronounced subendocardial compression. The mechanism underlying prolonged subendocardial "no-reflow" in the presence of doxazosin during postischaemic reperfusion is a compressive action of dilated (sub)epicardial vessels on the vasculature in the unperfused subendocardial regions ("hydraulic" or "erectile" effect of increased vascular volume). Thus coronary vasodilatation induced by alpha 1 adrenergic receptor blockade during postischaemic reperfusion delays the recovery of homogeneous transmural perfusion distribution.